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Romain Couillet, Zhenyu Liao. Random Matrix Methods for Machine Learning. Cambridge University
Press. 2022. DOI: 10.1017/9781009128490. ISBN: 9781009123235.
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UL

L. Gu, Y. Du, Y. Zhang, D. Xie, S. Pu, R. C. Qiu, and Zhenyu Liao, “Lossless” Compression of Deep
Neural Networks: A High-dimensional Neural Tangent Kernel Approach. Advances in Neural Information
Processing Systems. Vol. 35. 2022, pp.3774-3787.

Hafiz Tiomoko Ali, Zhenyu Liao, and Romain Couillet. Random matrices in service of ML footprint:
ternary random features with no performance loss. The Tenth International Conference on Learning Repre-
sentations. 2022.

Zhenyu Liao and Michael W. Mahoney. Hessian Eigenspectra of More Realistic Nonlinear Models. Ad-
vances in Neural Information Processing Systems. Vol. 34. 2021, pp.20104-20117.

Michal Derezinski, Zhenyu Liao, Edgar Dobriban, and Michael W Mahoney. Sparse sketches with small
inversion bias. Proceedings of Thirty Fourth Conference on Learning Theory. Vol. 134. Proceedings of
Machine Learning Research. PMLR, 15-19 Aug 2021, pp.1467-1510.

Zhenyu Liao, Romain Couillet, and Michael W Mahoney. Sparse Quantized Spectral Clustering. The
Ninth International Conference on Learning Representations. 2021.

Fanghui Liu, Zhenyu Liao, and Johan Suykens. Kernel Regression in High Dimension: Refined Analysis
beyond Double Descent. Proceedings of The 24th International Conference on Artificial Intelligence and
Statistics. Vol. 130. Proceedings of Machine Learning Research. PMLR, 13-15 Apr 2021, pp.649-657.
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Zhenyu Liao, Romain Couillet, and Michael W Mahoney. A random matrix analysis of random Fourier
features: beyond the Gaussian kernel, a precise phase transition, and the corresponding double descent.
Advances in Neural Information Processing Systems. Vol. 33. pp.13939-13950. 2020.

Michal Derezinski, Feynman T Liang, Zhenyu Liao, and Michael W Mahoney. Precise expressions for
random projections: Low-rank approximation and randomized Newton. Advances in Neural Information
Processing Systems. Vol. 33. pp.18272-18283. 2020.

Romain Couillet, Zhenyu Liao, and Xiaoyi Mai. Classification Asymptotics in the Random Matrix Regime.
The 26th European Signal Processing Conference. IEEE. Sept. 2018, pp.1875-1879.

Xiaoyi Mai, Zhenyu Liao, and Romain Couillet. A Large Scale Analysis of Logistic Regression: Asymp-
totic Performance and New Insights. IEEE International Conference on Acoustics, Speech and Signal Pro-
cessing. IEEE. May 2019, pp.3357-3361.

Zhenyu Liao, and Romain Couillet. On the Spectrum of Random Features Maps of High Dimensional
Data. Proceedings of the 35th International Conference on Machine Learning. Vol. 80. PMLR, July 2018,
pp-3063-3071.

Zhenyu Liao, and Romain Couillet. The Dynamics of Learning: A Random Matrix Approach. Proceedings
of the 35th International Conference on Machine Learning. Vol. 80. PMLR, July 2018, pp.3072-3081.
Zhenyu Liao and Romain Couillet. Random Matrices Meet Machine Learning: A Large Dimensional

Analysis of LS-SVM. [EEE International Conference on Acoustics, Speech and Signal Processing. 1EEE.
Mar. 2017, pp.2397-2401.

T

Jingcheng Wang, Shaoliang Zhang, Jianming Cai, Zhenyu Liao, Christian Arenz, and Ralf Betzholz. Ro-
bustness of random-control quantum-state tomography. Phys. Rev. A 108 (2 2023), 022408.

Yacine Chitour, Zhenyu Liao, and Romain Couillet. A geometric approach of gradient descent algorithms
in linear neural networks. Mathematical Control and Related Fields 13(3) (2023), 918-945.

Zhenyu Liao, Romain Couillet, and Michael W Mahoney. A random matrix analysis of random Fourier
features: beyond the Gaussian kernel, a precise phase transition, and the corresponding double descent.
Journal of Statistical Mechanics: Theory and Experiment 2021(12) (Dec. 2021), 124006.

Zhenyu Liao and Romain Couillet. A Large Dimensional Analysis of Least Squares Support Vector Ma-
chines. /[EEE Transactions on Signal Processing 67(4) (Feb. 2019), 1065-1074.

Cosme Louart, Zhenyu Liao, and Romain Couillet. A Random Matrix Approach to Neural Networks. The
Annals of Applied Probability 28(2) (Apr. 2018), 1190-1248.
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NSF Research Grant, Combining Stochastics and Numerics for Improved Scalable Matrix Computations
(NSF-1815054), 500k 25T, 0N
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15 H B IARl 475 Random Matrix Theory for Large Dimensional Graphs (ANR-14-CE28-0006) ,
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NeurIPS, ICML, ICLR, AISTATS, AAAI, ECAI, CAMSAP, Journal of Machine Learning Research
(JMLR), IEEE Trans. on Pattern Analysis and Machine Intelligence (IEEE-TPAMI), IEEE Trans. on Signal
Processing (IEEE-TSP), IEEE Trans. on Neural Networks and Learning Systems (IEEE-TNNLS), Transac-
tions on Machine Learning Research (TMLR), Springer Statistics and Computing (STCO), SIAM Journal
on Scientific Computing (SISC), Pattern Recognition (PR), Random Matrices: Theory and Applications
(RMTA), Latin American Journal of Probability and Mathematical Statistics (ALEA), Foundations of Com-
putational Mathematics (FoOCM), Neural Processing Letters (NPL), PLOS ONE.
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- [Bl%ERE: https://www.bilibili.com/video/BV1G8411b7ir/
o 1st Workshop in High-dimensional Learning Dynamics (HiLD) at ICML 2023, Honolulu, Hawaii.

- 5% 5 - Sanjeev Arora, SueYeon Chung, Murat A. Erdogdu, Surya Ganguli, and Andrea Montanari.
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N
ferh R KB TS B S5EEF MK, IEEE Fellow, Email: caiming@hust.edu.cn

Associate Adjunct Professor at Department of Statistics, UC Berkeley, CA, USA. Director of the
UC Berkeley FODA (Foundations of Data Analysis) Institute, Berkeley, CA, USA. Email:
honey@stat.berkeley.edu

mma-

Full Professor at University Grenoble-Alps, France. Holder of the UGA MIAI LargeDATA Chair,
University-Grenoble-Alps, France. Email: romain.couillet@gipsa-lab.grenoble-inp.fr
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